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are either destroyed in the pulmonary artery or remain 
latent within the vessel wall without parenchymal inva- 
sion. Tumor pulmonary embolism therefore does not 
necessarily imply metastatic disease. 4's 
In this patient he embolic material on the right side 
was resolved, but not on the left, probably because of total 
occlusion. The operation restored the circulation to nor- 
mal, but an embolectomy did not sufflce--a true endar- 
terectomy was required because of the fibrotic, chronic 
nature of the lesion, with distal thrombosis. Operation in 
this patient resulted in the complete resolution of symp- 
toms and was likely curative. To our knowledge, this is the 
first known case of removal of renal cell carcinoma 
embolus by pulmonary thromboendarterectomy~ 
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RIGHT HEART BYPASS WITH AN EXTRACARDIAC CONDUIT FOR FUNCTIONALLY SINGLE 
VENTRICLE WITH ANOMALOUS PULMONARY VENOUS CONNECTION TO THE RIGHT ATRIUM 
Charles S. Roberts, MD, Paul Peters, FRCS, and Christopher Lincoln, FRCS, London, United Kingdom 
Several methods for bypassing the right side of the 
heart have been reported in the past 40 years. Our usual 
technique is total cavopulmonary connection as described 
by de Leval and associates 1 in 1988. Herin we present he 
case history of a child with a functionally single ventricle 
and totally anomalous pulmonary venous drainage to the 
right atrium, which necessitated an unusual technique. 
Clinical summary. A 2-year-old child was referred to 
the Royal Brompton Hospital with cyanotic complex 
congenital heart disease. She had been cyanotic from 
birth, had become increasingly breathless, and had recur- 
rent chest infections. She had clubbing of the fingers and 
toes and a loud precordial systolic murmur. Echocardiog- 
raphy and cardiac atheterization revealed bilateral supe- 
rior venae cavae (SVCs) and a single right-sided inferior 
vena cava (IVC), isomerism of the right atrial appendages 
with a large atrial septal defect, a univentricular trioven- 
tricular connection via a common atrioventricular valve to 
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a dominant right ventricle, a hypoplastic left ventricle, 
double-outlet right ventricle with pulmonary stenosis, and 
totally anomalous pulmonary venous connection to the 
right atrium, near the orifice of the SVC. She did not have 
Subaortic stenosis, and the mean pulmonary arterial pres- 
sure was 11 mm Hg. 
A conventional total cavopulmonary connection was 
attempted. Bilateral bidirectional Glenn shunts were con- 
structed. A lateral intraatrial baffle was placed to direct 
IVC blood to the pulmonary arteries, attempting to avoid 
the pulmonary venous connection in the right atrium. 
Nevertheless, when cardiopulmonary bypass was being 
discontinued, it became evident hat pulmonary venous 
return was obstructed. The baffle was therefore taken 
down. Postoperatively, right upper lobe consolidation 
occurred because of apparent obstruction of the pulmo- 
nary vein to the lobe. Otherwise, recovery was uneventful 
and the child was discharged with an arterial oxygen 
saturation of 80%. 
At the age 3 years 10 months, the child underwent a
second echocardiogram and cardiac catheterization. The 
bilateral bidirectional Glenn shunts were patent, mean 
pulmonary arterial pressure was 9 mm Hg, and ventricular 
function was good. Arterial oxygen saturation was 86%. A 
second operation was undertaken. With the use of a 
predominantly extracardiac conduit (19 mm polytetrafluo- 
roethylene tube graft), IVC blood was directed to the 
pulmonary arteries (Fig. 1). The proximal end of the tube 
graft was sewn to the IVC orifice in the right atrium. A 
fenestration 4 mm in diameter was made in the tube graft 
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right atrium. A patch was used to enlarge the right 
posterolateral spect of the confluence of the pulmonary 
veins. 
Postoperative r covery was uneventful except for devel- 
opment of bilateral pleural effusions, which necessitated 
drainage. Echocardiography showed no obstruction to 
systemic or pulmonary venous pathways and good ventric- 
ular function. Arterial oxygen saturations were above 90% 
and the child was discharged to her home after 21 hospital 
days. 
Discussion. Total cavopulmonary connection was our 
operative goal in this child with a functionally single 
ventricle. Our usual technique was not pOssible, however, 
because of the pulmonary venous connection to the right 
atrium near the orifice of the SVC. The predominantly 
extracardiac conduit avoided the potential obstruction of 
pulmonary venous return. 
In  1990 Marcelletti and associates 2 described four 
patients who were treated by placing an extracardiac 
conduit from the IVC to the pulmonary arteries. 2 One had 
similar but not identical anatomy to our patient. A further 
28 cases were reported in 1992, none of Which involved 
anomalous pulmonary venous connection to the right 
atrium. 3 The technique of creating a fenestration i  the 
tube graft in its intraatrial portion was recommended to us 
by de Leval in a personal communcation. A different 
technique of fenestration has been described by Black and 
associates, 4 who interposed a small tube graft between the 
extracardiac conduit and the right atrium. 
Fig. 1. Total Cavopulmonary connection using a predom- 
inantly extracardiac conduit in a child with a functionally 
single ventricle and anomalous pulmonary venous connec- 
tion to the right atrium. A 4 mm fenestration was made in 
the intraatrial portion of the conduit. 
within the right ati'ium. The tube graft was then brought 
out through the right lateral wall of the right atrium and 
its distal end was sewn to the central portion of the right 
pulmonary artery (medial to the right bidirectional Glenn 
anastomosis). By creating a primarily extracardiac path- 
way for IVC flow to the pulmonary arteries, we avoided 
the anomalous pulmonary venous connection i  the upper 
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